PBDEs analysis 134 135
The laboratory analytical methods and quality control procedures have been 136 described elsewhere (Vizcaino et al., 2009 Briefly, 1 ml of serum was spiked with the surrogate standard of 141 decachlorobiphenyl (PCB 209) and vortex stirred for 30 s at 2,000 rpm. n-Hexane (3 142 ml) was added, followed by concentrated sulfuric acid (2 ml). After reaction, the 143 mixture was stirred for 30 s and the supernatant n-hexane phase was separated by 144 centrifugation. The remaining sulfuric acid solution was re-extracted two times with 2 145 ml of n-hexane (each by 30 s stirring and centrifugation). The combined n-hexane 146 extracts (7 ml) were additionally cleaned with sulfuric acid (2 ml, stirring 30 s). Then, 147 the n-hexane phase was separated by centrifugation and reduced to a small volume 148 under a gentle nitrogen stream. The extract was transferred to gas chromatography (GC) 149 vials using four 25 μl rinses of isooctane. BDE 118 (20 μl) and [
13 C]-BDE 209 (10 μl) 150 were added as internal standards before injection. 151
PBDEs were analyzed using an Agilent 6890N GC coupled to a 5975 mass 152 spectrometer (Agilent Technologies, Palo Alto, CA, USA) operating in negative 153 chemical ionization mode (NICI). The instrument was equipped with a low bleed SGE-154 BPX5 MS fused silica capillary column (15 m long, 0.25 mm internal diameter and 0.10 155 μm film thickness). Sample batches encompassed 9, 15 or 19 samples, depending on6 laboratory material availability. One procedural blank was included in each sample 157 batch. PBDE levels in blanks were negligible with exception of BDE 47, BDE 99 and 158 BDE 209. In this case, blank levels were extracted from the corresponding sample 159 batch. On average, they accounted for 2.6%, 10% and 11% of BDE 47, BDE 99 and 160 BDE 209 of median concentrations. BDE compounds in the samples were considered as 161 "non detected" if the corresponding blank in the batch was equal or higher than 30% of 162 the compound measurements. Method detection limits (MDLs) were calculated as three 163 times the standard deviation of the procedural blank levels. Instrumental detection limits 164 were used for the congeners not detected in the procedural blanks. 
Characteristics of the population included in the study 215 216
Six determinants of the mothers participating in the study are shown in Table 1 . 217
More than 90% of the total population was originally born in Spain. The proportion of 218 those living in rural areas was small (2%). About 32% had a primary school degree, 219 39.1% had secondary degree and 25.9% an university degree. The mean age at delivery 220 was 30.1(4.8). 48% were multiparous and 20% had previously breastfed for more than 6 221 8 months. Standardized between not detected and 120 ng/g lipid in maternal serum. BDE 47 was the dominant 234 congener in both, cord and maternal serum accounting for 28% and 45% of total PBDEs 235 respectively. Congener concentrations in the cord serum samples tended to decrease at 236 higher number of bromine substituents except in the case of BDE 209 ( In any case, there is a large variation of PBDE concentrations in the samples 270 analyzed. A group of highly exposed mothers could be identified, 16 participants were 271 in the highest decile of ΣPBDEs and their concentrations were five times higher than the 272 average values of the other cohort participants (Table 3 ). This high variability has been 273 observed in previous studies (Kawashiro et al., 2008) . The group of the highest decile 274 exhibits concentration values that are higher than those in the upper concentration range 275 of previously described cases. This group of highly exposed individuals reflect specific 276 PBDE sources since it exhibits a distribution also dominated by BDE 47 but higher 277 concentrations of BDE 99 than BDE 153 and BDE 154. This distribution is different 278 from the previously described average PBDE composition in the mothers (Table 2) . 279 280
PBDE composition in umbilical cord vs maternal serum 281 282
All congener concentrations are lower in umbilical cord than in maternal serum 283 when reported on fresh weight basis (pg/ml; Table 2 ). On average PBDEs in cord blood 284 are about 45% of those in maternal serum. However, normalization of these 285 concentrations on lipid basis provided quite similar levels in both matrices for all 286 congeners (Table 2) . It is important to highlight that the fresh weight concentrations of 287 the congeners are not correlated with total lipid serum content (data not shown). 288 Accordingly, fresh weight concentrations were used for the calculations of correlations 289 and other tests. 290
In qualitative terms, similar distributions are found both in maternal and cord 291 sera. Thus, even BDE 209, which is characterized by a high molecular size due to its ten 292 bromine substituents (Sölder et al., 2009) , is found in pre-natal children in average 293 concentrations that are about half those found in maternal serum. However, these 294 concentrations are even higher in cord blood serum when normalized to lipid content 295 (Table 2) semi-urban or metropolitan sites (Table 5 ; Fig. 2 ). Although these data must be 341 interpreted cautiously since the number of cases from rural areas was small (n = 4). 342
These differences were also observed in breast milk and maternal serum from Japan 343 (Inoue et al., 2005) . In the cohort of Valencia the difference is observed in cord serum 344 but not in maternal serum. PBDEs in maternal serum probably reflect contributions 345 from a higher diversity of sources and therefore higher variability which hinders the 346 observation of differences such as location. In contrast, cord serum likely records PBDE 347 inputs from maternal sources that result from larger time period averages involving 348 lower dispersion of concentrations and composition. This lower dispersion of PBDE 349 concentrations in cord serum facilitates the observation of long term geographic 350 pollution differences. Thus, PBDEs from newborns of mothers living in rural sites 351 exhibit significant lower values than in urban, semi-urban or metropolitan sites whereas 352 higher dispersion in the PBDE concentrations of the mothers does not afford a 353 statistically significant identification of this difference (Fig. 2) . In qualitative terms, the distributions of these major PBDEs are similar in both 364 types of samples being dominated by BDE 47. In cord blood serum this distribution 365 exhibits a progressive decay from this less brominated congener until BDE 154 366 involving relative concentration decreases at higher degree of bromination. This trend is 367 not followed by BDE 209 that was the third most abundant congener. The congener 368 composition in maternal serum follows a similar trend but BDE 153 is found in higher 369 concentration than BDE 99. The concentrations between congeners exhibit a higher 370 degree of correlation in cord blood than in maternal serum. These differences may 371 indicate that maternal serum is reflecting PBDE contributions from a wider diversity of 372 sources than cord blood serum which seems to represent the long term standing stock of 373 these compounds accumulated in the maternal tissues. 374
Categorization of the observed PBDE concentrations by maternal determinants 375 has only shown some significant associations for the levels in umbilical cord but not in 376 maternal serum. Neonates from rural areas exhibit statistically significantly lower 377 concentrations than those born in urban, semi-urban or metropolitan sites. Maternal 378 serum also shows this difference but the higher dispersion of the concentrations in this 379 type of samples does not afford its recognition with statistical significance. 
